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WE (or at least I) DON‟T KNOW!

But feel free to stay for the rest of the 

talk anyway…



The most important advance in U.S. 

public health genomics in the last  

five years was:

A. The passage of GINA.

B. The passage of MIPPA.

C. The advent of GWAS.

D. The creation of EGAPP.

E. The creation of GappNet.

F. The Federal prohibition against the use of 

acronyms.



The Medicare Improvements for Patients 

and Providers Act (MIPPA)

July 15, 2008

―MIPPA 2008 (Section 101) gives authority to DHHS 

Secretary to consider additional preventive 

services benefits (e.g., those with an ―A‖ or ―B‖ 

rating from US Preventive Services Task Force) 

through Medicare NCD process‖ 

Barry M. Straube, MD SACGHS Meeting March 12, 2009 



Outline

• A bit of context.

• Three “easy” steps.

• One of many challenges ahead.

• Conclusions.



• $2.26 trillion dollars spent on health care 

in the U.S. in 2007 (16% GDP)

• About equal to the total GDP of France, 

Italy or the U.K.

The Health of Our Society



OECD “Amenable Mortality”

- Nolte, Health Affairs, Jan. 2008



Jim Watson receiving his own personal

genome sequence on a DVD

May 31, 2007



BMJ 2008;336:22 (5 January) 

―The sequencing of the human 

genome was completed in 2003. 

Since then we’ve been told that 

we’re living in the "genomic era"—

the biggest revolution in human 

health since antibiotics, some say, 

and the beginning of scientific, 

personalised medicine. In the United 

States we’ve spent about $4bn 

(£2bn;  2.8bn) since 2000 to fund the 

National Human Genome Research 

Institute, so it seems fair to ask 

what we’ve got for our money.‖



“More than 4 million hospitalizations 

potentially could be prevented each year by 

improving the quality of primary care... 

Billions of dollars could also be saved by 

avoiding the need to hospitalize patients for 

health problems that, in most cases, can be 

prevented or if already present, kept stable 

by high-quality care in physicians' offices.”
AHRQ News and Numbers, 

Aug. 2007

Trends in Potentially Preventable Hospitalizations 

among Adults and Children, 1997-2004

http://www.hcup-us.ahrq.gov/reports/statbriefs/sb36.pdf



Top 10 Causes of Death 06

1.  Diseases of heart *

2.  Cancer *

3.  Stroke *

4. Chronic lower respiratory diseases *

5. Accidents (unintentional injuries) 

6. Alzheimer‟s disease *

7. Diabetes mellitus *

8. Influenza and pneumonia * 

9. Kidney disease *

10. Septicemia *
CDC 2008



Can genomics be used to  

get a handle on chronic 

disease?



Diseases and Traits with Published GWA Studies 
(n = 93, 3/30/09)

• Macular Degeneration
• Exfoliation Glaucoma

• Lung Cancer
• Prostate Cancer
• Breast Cancer
• Colorectal Cancer
• Bladder Cancer
• Neuroblastoma
• Melanoma
• Basal Cell Cancer
• TP53 Cancer Pred’n
• Ac/Ch Lym. Leukemia
• Thyroid Cancer
• Myeloprolif. Synd.

• Infl. Bowel Disease
• Celiac Disease
• Gallstones
• Hirschsprung Disease
• Cleft Palate

• QT Prolongation 
• Coronary Disease
• Coronary Spasm
• Atrial Fibrill’n/Flutter

• Pain
• Panic Disorder
• Neuroticism
• Schizophrenia
• Sz. Iloperidone Rsp.
• Bipolar Disorder
• Family Chaos
• Narcolepsy
• ADHD
• Personality Traits

• Rheumatoid Arthritis
• RA Anti-TNF Rsp.
• Syst. Lupus Erythem.
• Juv. Idiop. Arthritis
• Osteoarthritis
• Psoriasis
• Kawaski Disease
• Sarcoidosis
• Pulmonary Fibrosis
• COPD/Lung Function
• CF Severity
• Asthma
• Chr. Rhinosinusitis
• HIV Viral Setpoint

• Stroke

• Intracranial Aneurysm 

• Hypertension

• Hypt. Diuretic Rsp.

• Periph. Artery Disease

• Lipids/Lipoproteins

• Warfarin Dosing

• Ximelegatran Adv.Rsp.

• Parkinson Disease

• Amyotrophic Lat.Scler.

• Multiple Sclerosis

• MS Interferon-β Rsp.  

• Prog. Supranuc. Palsy

• Tauopathies

• Alzheimer’s Disease

• Var. Creutzfeldt-Jakob

• Cognitive Ability

• Memory

• Hearing, Otosclerosis

• Restless Legs Synd.

• Essential Tremor 

• Nicotine Dependence

• Methamphet Depend. 

• Type 1 Diabetes 

• Type 2 Diabetes

• Diabetic Nephropathy 

• End-St. Renal Dis.

• Obesity, BMI, Waist

• IR, Metabolic Traits

• Height

• Osteoporosis 

• Age at Menarche

• Male Patt. Baldness

• Fetal Hemoglobin

• Platelet Mass/Volume

• Transferrin Levels

• C-Reactive Protein

• ICAM-1 Levels

• Eosinophil Numbers

• Total IgE Levels

• Urate Levels, Gout

• Protein Levels

• Folate Path. Vitamins

• β-Carotene Levels

• Recombination Rate

• Pigmentation



Following from GWAS

• Drug discovery – novel pathways

• Treatment selection – “right drug, right dose”

• Prognosis – how will the disease affect you

• Disease risk prediction – panels of markers

http://www.genome.gov/26525384







Personalized Medicine

The Personalized Health Care Initiative will improve 

the safety, quality and effectiveness of healthcare for 

every patient in the US. By using “genomics”, or the 

identification of genes and how they relate to drug 

treatment, personalized health care will enable 

medicine to be tailored to each person‟s needs.

http://www.hhs.gov/myhealthcare/index.html



Genomics

Personalized Medicine

Personal Medical Home



Conclusions:

1. Make genetics reasonably profitable.

2. Prove clear patient benefit.

3. Make the process as unobtrusive as 
possible.



MD geneticists represent 

0.18% of the 700,000 

physicians in the U.S.

ACMG testimony before SACGHS, Nov. 2007



“The bulk of this {healthcare} 

spending growth, however, appears 

to result not from increasing disease 

prevalence but from the 

development and diffusion of new 

medical technologies and therapies.”

Orszag PR, Ellis P.  NEJM Nov. 1 2007





Conclusions:

1. Make genetics reasonably profitable.

2. Prove clear patient benefit.

3. Make the process as unobtrusive as 
possible.



“We identified only 1 RCT of a 

genetic testing intervention for a 

common condition that measured 

a clinical outcome.”

- Scheuner et al.,  JAMA 2008



www.egappreviews.org



Knowledge

Synthesis 

& Dissemination

Translation

Programs

Translation

Research

Evidence 

Based 

Recommendations

The Genomic Applications in Practice and Prevention 

Network (GAPPNet) 

Stakeholders 

In press: Genetics in Medicine



Conclusions:

1. Make genetics reasonably profitable.

2. Prove clear patient benefit.

3. Make the process as unobtrusive as 
possible.



Education!
We all are trying.



Over 50% of IM/FP/Peds/OBGyns rated 

as having  a poor or average knowledge 

of genetics of conditions in their family….

Harvey et al., Genet Med. May 07



Statistics/risk communication:

• Risk communication to patients by family 
physicians (300 providers in Massachusetts)

– 93% agreed qualitative risk communication was 
important, 87% were confident that they could 
do so.

– 76% felt quantitative risk communication was 
important, 36% were confident that they could 
do so. 

– One in ten considered themselves ineffective in 
communicating risk!

Gramling et al. J Am Board Fam Pract. 2004 Nov-Dec;17(6):473. 



Primary care providers are not well 

prepared to make rational decisions 

regarding the current round of 

genetic tests for common complex 

conditions.

Except perhaps to ignore the issue…



Create guidelines!



Clinical guidelines:

• Widely accepted as a way to standardize 

and improve practice

• Serve as a basis for P4P programs

• Numerous (perhaps too many) 

organizations promulgate guidelines

• In U.S. largely elective*, in other developed 

nations may be mandatory
* The legal system acts largely as an enforcer 



Clinical guidelines:

• Adherence to guidelines with an excellent 

evidentiary base remains sub-optimal

– Secondary risk reduction for ACS is an 

excellent example

• Knowledge of guidelines is necessary but 

not sufficient (access to downstream 

services, adherence, time to counsel, tools 

for education etc)



Guidelines continued:

Attitudes of primary care providers toward 

clinical practice guidelines – meta-

analysis of 17 qualitative studies from 

U.S. and Europe.

Carlsen et al., British Journal of General Practice, 

Sept. 2007



Guidelines continued:

1. Guideline quality and applicability

2. Personal experience 

3. Doctor-patient relationships - rationing

4. Professional responsibility – risk 
avoidance

5. Practical issues - time to access and 
negotiate

6. Guideline format – keep it simple 



Can „personalized medicine‟ occur 

without electronic clinical decision 

support?



USPSTF and Family History:

Breast Cancer

The USPSTF recommends that women 

whose family history is associated with an 

increased risk for deleterious mutations 

in BRCA1 or BRCA2 genes be referred 

for genetic counseling and evaluation for 

BRCA testing. B recommendation



Surgeon General's My Family Health Portrait

Family Health History Portal

39



Surgeon General's My Family Health Portrait

Evaluating risk of hereditary cancer 

syndromes-

Harvard-Partners
Value

• My Family Health Portrait data can be imported into clinical 

systems that run risk analyses

Example:

• Data can be pulled into HughesRiskApps

• Import data

• Edit data

• Risk analyses

40



Surgeon General's My Family Health Portrait 41



In 10,000 cases tested for BRCA 1 

and BRCA 2 mutations…

• 1,129 deleterious mutations (424 unique)  in 

BRCA 1 and BRCA 2 genes

• 970 „variants of unknown significance‟

• 505 individuals reclassified over time from 

VUS to polymorphism or deleterious!

Frank TS et al. J Clin Oncol 20:1480-1490.



™

The ClinSeq Project: A Pilot 

Approach to Clinical 

Genomics

NHLBI

NIH Intramural 

Sequencing Center
Medical & Statistical 

Genetics



Large Scale Medical Sequencing (LSMS)

• Detects rare and common variants

• Hypothesis generator

– Few a priori assumptions that limit variants to 

be detected

• Technologic developments coming rapidly

™



Penetrance & frequency
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We understand this work

Explore this

This is probably not 

clinical genetics!

™



Clinical genomics research space

™



Approach

• Initial target phenotype: Atherosclerosis

– Phenotype 1,000 subjects

• Coronary calcium, lipidemia, & related indices

– Sequence 200-400 candidate genes

– Follow-up studies

• Bioinformatic & bench 

– Interpret variants and validate some

– Return results

™



Progress – the numbers

• Enrollment began January, 2007

• >625 patients enrolled May, 2009

• 354 DNAs sequenced – PCR/3730

– 326 ClinSeq subject samples

– 28 HapMap samples

• 219 genes

– 3,500 genomic target sequences

• > 1.7 M sequence reads to date
~825,000,000 bp of bidirectional genomic sequence

™



8,208 Non-exon novel variants

2,185 Exonic novel variants



Hold on to your hats!



14,000X

Moore’s Law put to shame

Courtesy of Eric Lander, Broad Institute





Conclusions

• Careful science dictates a serial approach to developing 
support tools for health professionals.  Real life doesn‟t.

• Much research needs to go into the science of 
supporting health professional decision making:
– Build it well

– Build it well and they may not come

– If they come they may not agree

– If they come and agree they may not act

– If they come, agree, and act it might not improve outcomes

• If you are interested in the area of electronic CDS 
consider joining the Government CDS Collaboratory: 
CDSGovtCollaboratory@hhs.gov

mailto:CDSGovtCollaboratory@hhs.gov
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